The stimulated thermal scattering (STS) is sufficiently rare-studied nonlinear-optics effect since 60-th, which in part is due to significant technical difficulties in observation. Recent renewal of the interest in STS is related to studies in multi-photon absorption spectroscopy [1] . Experimental study of STS in Ag nanoparticle colloids has been recently reported [2] .
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In [1] , STS was studied in counter-propagating two-pump wave scheme in two-photon absorbing dye solution. It is reported the absence of frequency shift and extremely low threshold, which is quite unusual to the most of conventional stimulated scattering mechanisms.
We report the results of our theoretical and experimental study of STS in two-photon absorbing liquids and colloids of metal nanoparticles. We consider the four-wave mixing geometry in which two pump waves of the same frequency propagates counter to each other. Counter-propagating Stokes and anti-Stokes signals are amplified as a result of STS process, which is treated self-consistently by solving wave and thermal conductivity equations. Amplification of signal waves proceeds not only through the scattering on the spatial thermal grating which is formed by counter-propagating pump waves, but also through spatially uniform coherent temperature oscillations having equal phase in all the interaction region. Interaction results in formation of self-induced cavity which provides lasing in this system.
In contrast to results of [1] , we find the four-wave mixing two-photon absorption STS scheme is characterized by non-zero frequency shift (up-shift or down-shift, depending on the sign of temperature derivative of the dielectric permittivity of nanoparticle's colloid). The value of frequency shift depends on the power ratio α of counter-propagating pump waves and has the minimum value of ∼0.5λ T q 2 /ρ 0 C v , λ T is the heat conduction coefficient, q is the characteristic wave number of the spatial temperature grating, C v is the specific heat at constant volume and ρ 0 is the unperturbed density.
We report the results of our experimental measurements of the frequency shift in STS in two-photon absorbing liquids and colloids of metal nanoparticles which are in perfect agreement with our theoretical results.
